Estimating the reproducibility of the microarray data using technical replicates. Two samples, each of 1ug, from the same total RNA (one X. laevis stage 23 embryo) were taken for amplification, cy3 labeling, microarray hybridization, and normalization. The correlation coefficient between the two microarrays is 0.991. b) Properties of the microarray designs. Distribution of GC-content of the 43,803 60-mer probes on both microarrays. c) Additional properties of the microarray probes. Shown are the distributions of melting temperature, folding score, complexity score, and 3'-position score as given by the OligoWiz2 (Wernersson and Nielsen 2005) . (Baldessari, Shin et al. 2005 ) on X. laevis was compared for the 2,974 genes common to both in stage 13. We find a correlation of R=0.57 among the datasets. Genes were matched using X. laevis accession IDs. b) Control for different temperatures. Since X. laevis and X. tropicalis embryos were isolated in different temperatures (22°C and 28°C, respectively) we tested whether this might introduce a confounding effect. We isolated stage 10 X. tropicalis embryos for both temperatures and examined their transcriptomes. A principle components analysis revealed that the Stage 10 embryos cluster together regardless of temperature. The little variation that is observed in the Stage 10 transcriptomes across the second principle component is not greater than that seen in the previous stage. Furthermore the second component captures far less of the variation across these samples than the first, 22% and 57% respectively. We conclude that the difference in temperatures does not confound the cross-species comparisons. The principle components analysis was computed on the set of dynamically expressed genes (see Experimental Procedures). (Table S1 ), 26 had known mRNAs for both X. laevis and X. tropicalis in Refseq (Pruitt and Maglott 2001) . The length of the 3'UTR was computed as the differences between the length of the transcript and the location of last exon. The difference in expression level was computed as the difference in the sums of the orthologous profiles. The plot shows for each ortholog pair the difference in 3'UTR as a function of its change in expression level. While for the extreme 3'UTR differences there was an associated difference in detected expression level, presumably due to more efficient reverse transcription at the start of the amplification protocol (see Experimental Procedures), the dominant majority of the differences in expression levels are not associated with a correlated difference in 3'UTR length. b) Expression profiles of the core members in the hedgehog signaling pathway. Profiles are shown in the same format as Fig. 1b . 
SUPPLEMENTAL EXPERIMENTAL PROCEDUES
Xenopus orthology. X. tropicalis sequences for 18,025 genes based upon the genome sequencing project (Hellsten, Harland et al. 2010) were retrieved from Ensembl database (Hubbard, Aken et al. 2009 ). In the absence of a draft genomic sequence for X. laevis we used 35,523 sequences from Unigene and 39,724 sequences from the TIGR indices. We searched for significant blastn alignments among these DNA sequences of ≥100bp, an E-value ≤ 10 -15
, and spanning ≥30% the length of the shorter aligned sequence. We then searched for a bi-directional best hit (BBH) between each X. tropicalis gene (Xt) and found such relationships for 10,719 genes. 376 Xt genes did not have a BBH but the aligned region was determined to be unique by additional searches and these genes formed additional clusters. These 11,095 clusters with sequences from either species form the primary group of clusters examined in the manuscript. 1,656 Xt genes were identified as in-paralogs (more similar to an Xt gene than the best aligning Xl gene) and were added to the 356 clusters they matched. For the remaining 5,151 Xt genes, we did not find an Xl hit, or (for 136 genes) a weak hit with 5% identity worse than the alignment with the BBH between the Xl gene and Xt gene it hits best. This group of 5,151 genes formed 5,015 clusters based upon close similarities (≥95% identity) form the secondary group of clusters.
Microarray probe design.
Each cluster is associated with one sequence for either species. In clusters with members from both species (primary group) the sequences are based upon the bi-directional best hit pair. In clusters of the secondary group, the Xt gene sequences is used for both species. Sequences were exon separated to avoid assigning probes spanning splice sites that are more prone to misannotation. The exonized Xl sequence was inferred by joining Xl sequences that aligned to the Xt Ensembl exons by blastn. We next identified probes using the OligoWiz2 software (Wernersson and Nielsen 2005) . Each probe was selected based upon its score:
, where probe S is the score of a 60-mer probe, m T Δ is the melting temperature score that favors probes with a melting temperature closest to the array average, F is a folding score that penalizes probes likely to undergo folding, C is a low-complexity score that penalizes probes with common subsequences, P is a position score that favors probes closer to the 3' end of the transcript, S is a similarity score that penalizes probes that are not also similar to any in-paralogs. The weights were set to: . The Xt and Xl probes were paired and to each an average score was assigned. Probes were then allocated to clusters based upon their scores. Wherever probes pairs scores were similar those that did not overlap were selected. Primary and secondary clusters were assigned three and two probes, respectively, on the 43,803 probe microarray. To fill the microarray, 192 secondary clusters were assigned an additional probe. Figure S9 provides the properties of the probes.
Open-access data browsers. We developed a web-based browser for the gene expression dataset with URL http://kirschner.med.harvard.edu/Xenopus_Transcriptomics.html that provides a summary of expression profiles, averaged over the three clutches, where the two curves reflecting X. laevis and X. tropicalis profiles are superimposed for direct comparison. Genes are referred to by a 5-digit identifier which is the suffix of the Ensembl gene ID of the X. tropicalis ortholog. For example, a gene named "SSH" is identified as 13504 since its ID is ENSXETG00000013504. Since annotations for many Xenopus genes are often incomplete and sometimes inaccurate, it may be necessary to match by sequence similarity the query sequence to the X. tropicalis genome.
